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(54) UTHIUM SECONDARY BATTERY 

(57] Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary battery with high potential, high energy density, and 
superior cycle characteristics by the use of a polymer electrolyte. 

SOLUTION: In a lithium secondary battery, in which a positive electrode and a negative electrode are formed by 
arranging layers containing an active material capable of occluding/releasing lithium ions on a current collector, 
and an ion moving phase in an electrolyte layer, the positive electrode and the negative electrode consists of a 
gelled electrolyte, the positive electrode and the negative electrode are formed on the current collector as an 
active material layer having voids, then an electrolyte solution containing a component for forming a gelled 
electrolyte by the specified treatment is impregnated into the active material layer, and then the electrolyte 
solution is formed by having it gelatinized. 
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©fst tt . yjvvtmmit t * ■? t i, > 4 fc» . 

[0012] *§£wo^mc£tiimty}wm£ ! ®i»mz 
mm? %> mum ic^t ei^f s n . y^mmmtmm 
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B*jA*^rBl^l/fc4r-Xfti**i^f6n 
4. cn6©*Ttt, iEWStt. 0«iiraEtt©^lK^-7- 

^ Jtffi^y ^fti'^fCjf* cne.©4r-^ 

«. ^)5te©iift«». Wtt«ft<. mifctt. ffltts. 
pj^ttfti'*w-r4dr-^r. «*4ww^fttffc<3r 

*f|^*J#-3. ^^6^^?ti^©^-©g«^©flJfil ; 2^la4 
. ^c*. ^«^ISEtt©*S*--^«:«ife*SAb»*L/l» 
^ICRE^fg. ^ft6««Sfe©4r-x=£RIiM^Jt-o^ 

50 ©MiU51$tt*£#»"rfc«>. iSimfflfti*^{c5l{S 



♦ 
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[0 0 3 6 ] 
[0 0 3 7 ] 

mffi&m Licoo, » 



LiCoOi 9 0. 

r^^is-iv -j z> 5. 

tf'J7 »{fctr-U5*> 5. 

N^fAfcfO'J K> 10 0. 

SFG1 5 9 0. 

#V7 ?{tfc'-yx> 10. 

N^f^fOU K> 10 0. 



ogp 
osp 
ogp 

OSP 



ogp 
osp 



[0039] ±fBtm*-5-n-ens}«-^5;i'T8i^ras 

n*m2 2 0<im©7*5tU:K F**-:/U- F£E 



(7) ttM¥ 1 1 - 2 0 4 1 3 7 

12 

0*CT2 4B#MJI£ie«. tttti. 38#wbkw:i 10*C 
T 4 l^nKM. *> ^ - tt * U 4 s * 5 - - :/«: TBI* 

Mil Ltffl^/c. u * j*mtm «c * 6 *> 0 & 

*10 [0 0 3 8 ] 

(T I MCALttS) 

7 5 jimtib^fc. ■Amm<\mmmmm. f320n 

m®«H±ic F**-:/U- F£ffit>JgJ?#l 0 0 urn 

20 m&mtmBtes o -7 5 ^mt*^ cci-c©i 

SttT^TMfcoi^fbTtet&ofc. sfeJS* 
1 2 0T-??W$£$iU Bfjec^fcJJ^JftlsT.jES • £ 

[0040] mmm 1 



[4, 4] nonane-2, 
(A 1 d r i c httS) 



P C : 7*P f b>77-#* - h (EMltmm) 

33$mmm. l i c 1 o, (tmmm) 

•^JtjnS"J 1, 6-Dioxaspiro 

7-di one (sp i ro) 
^fcyv- P h o t om e r 4 0 5 0 

Photomer4158 

(Henke 1 tttSf) 



asitHi^n m^ri 173 



PC 

L i C I O, 
s p i r o 
P h o t o m e 
Photome 
£'P**T 1 1 



8SP 
7SP 
5 SB 



r 4 0 5 0 
r 4 1 5 8 
7 3 



7SP 
3SP 



6. 
3. 

0. 5SP 

[0 04 1 ] ±E©^i*«*iE* • HffirS&WifcSS 
MigiL-Clal— SUCCJW^ 1 2 0 um07' 



40 [0 04 2 ] HJ60iJ 2 

MW©«?:PCA^PC/EC/DME©1/ 
1 / 2 ©ig^fgtcglM L fctWi jtSfeffi 1 i IQIfllCC O T 
«?fe*f^l/^t. EC : ifl/>*-^- h (EMit 
mtm) . DME : h^->x*> <=£ffc£tfctl) 
HSs#!)3 

^l^tD^&^v-liJ^Ph otomer4050. 
6. 7 nB. Photomer4158, 3. 3§B*>6P 
hotomer4050, 3. 3 SP, xKi/i^i' 
xfJl/7i"JL--h (EEEA) 6. 7 ZKtC^MLtcM 

so swissfttw i <t mmic Lrmmzftm utc a 
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(8) 



1 1-204 1 W 



13 



14 



[0043] mm i 

L.iCoOi 7 0. Ogp 
T-fe^U^^^^^ 5. OSP 

Photomer4050 2 . 0 SB 

EEEA 4. OSB 

PC 1 9. 0§B 10 

SFG15 4 5 . 0 SB 

Photomer4050 2 . 5 SB 

Photomer4158 2 . 5 SB 

EEEA 2. 0SB 

s p i r o 3 . 0 SB 

PC 4 5. 0 SB 

[0044] ±s^mt j tti j etv^-A' s Ji/-c 8 vmm 

m\~C$>ZTT ignox42 (^tf-f^-ttH) * 20 
0. 5SBJMttIU iE@ffl^ ; &J»$2 0 um<DT)l5.ffi 
_htc F£#-:?*U- F*fl3l>0U*#*l 0 0 umtCttSJ: 

^afcffbfcflL 9 o*c*- rf-^-vz O&lHbS-tt. V 

0(im©iSlK f-^U- F*JBC>Ii/5£# 1 0 0 
MmtC&2><fc5^fiJL/d&. 9 0°C3l--7'>cj3T-3 0# 

[0 04 5] J±I8082 30 
jiz-Acf-ctetft-sfc. 

L i CoOi 5 1 . 0SB 

T-te?U>-7*-7 s» * 5. 0SB 

# ij-7/7 1; o - h 2. 5§B 

L i C 1 0 4 3. 5SR 

PC 1 9. 0SP 

EC 1 9 . 0 SB 40 

MBC (3-*^ : 4 5. 0SB 

T-teZ-uy?? 5. 0SB 

#y Ti7 y p- b y^ 3. osb 

LiCIO, 4. 2SB 

PC 2 1. 4 SB 

EC 2 1 . 4SB 

[0 04 6 ] ±fE*fl$**ft-«*ftJiK-*5 Jl/f8B$ra. 

9 0 TOO^frciR* • #tW^*fTi»St#HbLfc. ftte 
fiffifflffi^ffi; Utmi&m 1 £ lam© 50 



F**-:/U- F*JBtr»9 OTItcflnJBll/teS*. KVtf 

1 0 0 umtctt^^maOftw^L-z, wtmm 
[0047] jt«W3 

/?-(Photomer4050, Ph 
otomer4158) *|*l»fc«jS,S**£!8JKJl«:£ 

[0 048] J5iTK±iB©«i55r«cj:-9TfPfiJiLft:iEffi • 

*j «fc y «> a ^«ft«»©wfs . 7j<^- 

S»2 42>5 p -^-h;HZ3^©iEffi • fi»t^$ft&7K# 

fclEffi • fiS*(4fiS^fcO(0*^*£ L "Cite Lfc„ 
*«&©£*^JW]!fcWli#©5gtt £ . »m<*&l&WcIEll 

«H4tt4. 1V-2. 7V©±PS> THR«EEB8"t?3tifi!c« 

«ti »? JS btcn. 2 0-yo Jiwuaw &isi©€«*l&¥ 

ft?i€«lS#6ftft^„ Bk: 1 ndWT©lM X©fl»S# 1 

0 iB«TB»6tiS. oj : 1 mmWT©'* 4 X<D : ®M1fi 1 
0-3 OfflJsLLfifcbfcftS. : 1 nd&lTO* XCD 
iRffisW 3 0 fflJW±« * * t » tt 1 mmeUiOtR S MS* h ft 

[ 0 0 4 9 ] a 1 tC/n-T «fc 5 OCTtt^tc J:ft«, ^s* 

1 »/c y 5 1 •> a - i> c <b t? it z . mm 

#>. F-5 -T ;U— A tfi-C-r (DIl?: *j C ft o /c iC h * 
^ft6T> *»©SA3&J*6ti-5. *fcttflfcfW»ra*B 

©*M:ftB»ffc«c«fc •3fiS*6ft*>ofc. ^/ciEffi • ftffi 
©«Jfi3&»flit>fc»'^-r3';H#tttA< ftir». y;Wb5rfc 
c ft toftt>Jttfi^3 Tti«©«^tt*ift < . y 

a l td$mmn zti,^ mam yr.<xm 

^©^^BBTST^ftl^. 
[0 0 5 0] 

mi ] 
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15 



(9) 

* - 1 



4#H¥ 1 1 - 2 0 4 1 3 7 
16 













1M 






(p pm) 


(mAh/g) 


(%) 






mm 




IBS 








^SSVU 1 


9 5 


6 2 


8 7 


14 7 


9 6 


a 


2 


10 3 


7 6 


8 8 


17 6 


9 8 




3 


8 4 


9 1 


8 6 


19 3 


9 2 






2 9 0 


3 8 4 


7 4 


13 2 


8 2 


as 


2 


2 2 1 


19 5 


6 2 


9 1 


5 7 




3 


8 9 


6 4 


8 7 


13 8 


9 8 





[0 0 5 1] 



